Abstract. We obtain the algorithm for determining the signal-to-noise ratio in the reception channels of a multiposition emitter direction finder using the estimator of the cross correlation function between output signals of the direction finder reception paths. We illustrate the high efficiency of the introduced measurement algorithm.
Introduction
In a number of tasks of the multiposition direction finding of the radio sources with unknown parameters, continuous measurement is required of the signal-to-noise ratio (SNR) at the output of each of the reception channels. We consider here N-position direction finder with follow-up directional antennas. At the output of i-th reception channel of this direction finder the sum of the signal and the noise is available:
( ) ( ) ( ) In order to estimate SNR, the power of the mix of "signal+noise" sni P and noise ni P is to be measured at the output of each of the reception channels [1, 2] . Then SNR in i-th reception channel is determined by the formula
The power of the mix of "signal+noise" at the output of i-th reception channel can be easily calculated by measuring the output voltage ( )
However, in order to measure the noise power by common approaches, the allocation is required of time [1] or frequency [2] resources in receivers and that is not always possible. Thus, the search for new algorithms for SNR measurement is an actual problem.
The Algorithm for the Measurement of the Signal-to-Noise Ratio at the Multiposition Direction Finding Output
During the analysis of multiposition direction finders, the SNR of the reception channels can be determined differently, i.e. by measuring the signal power si P with subsequent SNR calculating in each of the reception channels by the formula
(1) Here the signal power can be found on the basis of the cross-correlation function [3] ( ) ( ) ( )
of the signals at the outputs of i-th and j-th reception channels (
. The designations are the following: "*" is the complex conjugation operation; is the mean modulus; i τ and j τ are the moments of signal appearance at the outputs of i-th and j-th channels, correspondingly. The calculations applying Eq. (2) is conducted for all the combinations of i and j, while j i ≠ . If the averaging time is long enough, then it is possible to presume that we can, approximately, get [4] ( ) ( ) ( )
In order to measure the value of ( ) 0 ij R , the delay is introduced into the each of the reception channels depending on the radio source viewing angle and the delay value is calculated in accordance with the relation
In Eq. 
, and SNR for i-th reception channel is found by the formula (1) .
In order to evaluate the efficiency of the proposed approach for the SNR measurement, we carry out the simulation of the operations implemented into the three-position direction finder. For this case, the formula (4) takes the form of: Figures. 1a-3a) and for the different reception paths gains when Figures. 1b-3b ).
Conclusion
The analysis of the simulation results leads to the following conclusions. 1. The introduced approach for SNR measurement is invariant to the particular modulation format, as well as to the signal parameters and the gain spread in the multiposition direction finder reception paths.
2. The measurement error has an acceptable value (no more than 1 dB), if SNR exceeds 10 − dB. 3. The considered technique for SNR measurement in reception channels can be applied while operating multiposition interferometers and correlative amplitude and phase direction finders dealing with radio-frequency radiation, including the case when the signal parameters are unknown.
